or meta-type 4 ionophores, however, little is known about the structural characteristics of the corresponding para-type ionophores. Herein, we describe the crystal structure of the new S2O donor macrocycle with para-substituted xylyl subunit.
The title compound was synthesized in our laboratory. The synthetic procedure will be described elsewhere. Colorless crystals suitable for an X-ray crystallography were grown by slow evaporation from methanol at room temperature. The crystal and experimental data are given in Table 1 . The structure was solved by direct methods and refined with anisotropic temperature factors for non-hydrogen atoms. All hydrogen atoms were located from difference Fourier maps, and were not refined. The atomic coordinates for non-hydrogen atoms are listed in Table 2 . The bond distances and angles are listed in Table 3 . Figure 2 shows an ORTEP drawing of the molecule with the atom labeling scheme. Two independent molecules (A and B) in an asymmetric unit take slightly different conformations. The molecular conformation of macrocycles can be specified in terms of the donor atom orientation and the torsion angles associated with the donor atoms. The aliphatic ring of the title compound is fully stretched and two S-C-C-O units are arranged
As a consequence, S and O atoms have exo-dentate conformations with respect to the molecular cavity. In the case of the ortho-3 and the meta-type 4 analogs, which are reasonably more flexible than the para-type, endo-and exo-dentate O atoms were observed, respectively. The structure of an S2O mixed-donor macrocycle incorporating para-substituted xylyl subunit was characterized by a single crystal X-ray analysis. The crystal structure shows an exo-dentate orientation of sulfur and oxygen donor atoms due to the fully stretched aliphatic ring conformation. Thus all of torsional angles between donor atoms are arranged anti and S···S distance in a ring is 6.764(1)Å, which is larger than those values of ortho-and meta-type analogs. The observed high rigidity of the ring conformation may induce the extraordinary behaviors in chelation. The molecule exhibits a non-planar conformation, and the overall shape of the macrocyclic ring is roughly semicircular. The distances between the two S atoms in a ring are S(1)···S(2); 6.764(1) and S(3)···S(4); 6.747(1)Å. In case of the ortho-and the meta-type analogs, the distances of two S atoms in a ring are 4.500(1)Å and 6.523(2)Å, respectively. 3, 4 Figure 3 shows the packing arrangement.
Consequently, the incorporation of a xylyl unit at the paraposition introduces the maximum limitation of the flexibility of the macrocyclic ring. This rigid conformation may induce extraordinary behaviors in the chelation of metal ions. 
